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INTRODUCTION

The data in thls report was collected durlng crulses 6910* and 6912 of
the Cal-lfornla Cooperatlve Oceanlc Flsherles Investlgatlons (CalCOfI) program
aboard the RV David Starr Jordan, of the Bureau of Comrerclal Flsherles (now
National MaTInETIEEEiIEETEivi c-e ) , and the Rv Alexander Agassiz, of rhe ScrLpps
Institutlon of Oceanography. The report preceedln[-I1lfiGiE-Ii-the sertes was
SI0 Ref, 79-7 whtch lncluded data for July, August, and September 1959,

During the Decenber cruise on the Agassiz, tlme was spent on llnes 90 and
120 to test zooplankton sampllng gear. 0penlng-closlng bongo nets were deployed
at selected statLons both ln dayllght and at nlght to sample elght separate
depth-ranges between 50Om and the sea surface.

Thls data rras collected ln part and processed cornpletely by personnel of the
Data Collectlon and Processlng Group (DCPG, !ILR) **, ScrLpps Instltution of
Oceanography.

STANDARD PROCEDURES

Hydrographic Cast Data
The hydrographlc casts conslsted of 12 to 18 Nansen bottles. At most statlons

the maxlmum sampllng depth was 550 neters, bottom depth permlttlng. Temperature,
oxygen, and nutrlents rrere determLned for a1l, depths on each statlon, but samples
from only flve selected depths rrere used to determlne sallnlty for comparlson wlth
thE STD.

On STD lowerlngs where hydrographlc casts rrere not made, a Nansen bottle was
usualLy placed on the wlre a few meters above the STD and another bottlb was lower-
ed to a depth of approximately 10 meters. Temperature, sallnlty, and nutrLents
were determlned for most of the 10 meter samples. On the RV David Starr Jordan
water sanples aE sooe statlons were collecred L,lrh a Nlskln roEEE tE-l6iEiEi-ii-the
STD cable. Thernometers were used on the deepest Nlskln sanpler to record the
Eemperature.

In general, palred protected reverslng thermoneters were used to determine
temperatures whlch were recorded to hundredths of a Cel-slus degree. Surface temper-
atures from "buckec" thermometers and temperatures determlned uslng unprotected
(pressure) thermometers were recorded to tenths of a degree. Sample bottles used
below 100 meters were equlpped wlth unprotected thernometers for depth determlnatlon.
Inattentloo to thermometer readlngs, however, resulted ln extrapolation of some
depth curves on all crulses due to unprotected thermometer malfunction ln the
deepest Nansen bottles.

The sallnlty samples for both Jordan cruises, 6910, and, 69L2, were analyzed
uslng the same Blssett Berman (now Gundy Envlronmental Systems, Inc.) lnductive
sallnometer which operated well. The Australlan Autolab lnductive sallnometer
used on the Agassiz for 6910 and for approximately half 6912 frequently showed
conslderable drlft so that much of the data has been tabulated in hundredths. The
Bi.ssett Berman lnductive sallnoDeter also used for the Agasslz for 69LZ operated
satisfactorlly.

The sallnity values were recorded and are
provided accepted standards were Eet. If only

reported to three declmal places,
one determi.nation per sample was

*The first trro dlgits represent the year and the second digits the month of the cruise.
The CalCoFI station desLgnatlons have been ln use for over tlrenty years. The first
part specifies a llne normal to the general trend of the coast 1lne (CaICOFI llne).
The second part specifies a statlon posltlon relatlve to the coast on the CaICOFI 1ine.
**Now the Physlcal and Chenical oceanographlc Data facllity (PACoDF).



obtalned, or there was doubt concernlng the accuracy of the analitlcal results,
the sallnltles are reported to two declmal places. A11 STD salinlties are tab-
ulated to hundredths.

Dlssolved oxygen was deEermlned by the Wlnkler method as modlfled by Carpenter v
(1965), uslng the equlpment and procedure outlined by Anderson (1971).

Phosphate, sillcate, nltriEe,-and nllraEe were determlned uslng a flrst
generatlon TechnlconK AutoAnalyzern and methods developed at the Bureau of Conrmerclal
Flsherles based on the methodologles of Strlckland (1968). Samples frozen at sea
on the Agasslz for 69LZ and determlned after the crulse were too erractlc for tab-
ulatlons l-n the report.

Phytoplankton plgment and productlon data resultlng from these crulses has
been reporied earlier by Owen (L974).

Most of the sample bottle data could not be evaluated uslng standard DCPG

technLques (K1eln, 1973) due to the sparslty of sallnity data. However, when it
was apparent the STD had malfunctloned, sallnlty sanples were determlned from all
sample bottles and the standard technlques carrled out, A11 oxygen and nutrlents
rrere plotted agalnst depth for evaluatlon.

In Sltu Sallnlty/Texnperature /Depth Recorder (STD) Data
A Blssett Berman Model 9006 STD was used by each shlp for lowerlngs during all

crulses. Both shlps also used a dlgltal data logger (DDL) Model 8114 for data
recordlng but the one used durlng both cruises of the Jordan malfunctloned so all
data has been dlgltized at standard depths from the anaGlEf

The STD temperature data agreed very cJ,osely wlth the callbratLon samples for
a1l cruises, Slmllarly, the STD sallnlty data from the Agasslz for 5910 and the
Jordan for 6912 agreed closely wlth Ehe sample bottle valueg. However, the
sallnity for the Jordan 6910 and the Agasslz 6912 shlfted durlng the crulse requlrlng
changlng correctlons and causlng the data to be somewhat uncertaln,

TABULATED DATA

The tlme reported ls Greenwlch Mean Tlme. For STD lowerlngs lt is the nstart
down" tlue and for bottle casts lt ls the tlme of nessenger release. When more
than one cast was lowered on a atatlon, the oessenger tlmes for the flrst and last
casts are glven. Itultlple casts, excludlng the surface cast, are lndlcated by a
footnote letter follovl-ng the observed depth.

Bottom depths, determlned acoustlcally, have been corrected uslng Matthelrs
(1939) tables and are reported in meters. The rreather and domlnant waves are coded
uslng the Natlonal 0ceanographic Data Center (NODC) rnethod.

Data for all cruises presented 1n thls report was obtalned by bottle casts
and by the STD, and appear ln trro forms:

1,) Data from the sample bottle casts is tabulated wlth the observed levels
of depth on the left of a page, When salinity samples vere collected
and analyzed for all observed 1eve1s, interpol-ated and computed values
at standard levels of depth appear on the right of the page.

2,) For each STD lowerlng, temperature and salinlty values are read only
at standard levels of depth and appear wlth computed values of DT and
DD on the right of the page, Correctlons have been applied to the
temperature and salinlty vaLues as dlscussed prevlously 1n thls report.
Nutrlent data from samples collected with a Nlskln rosette is tabulated
at observed levels of depth to the left of the STD data.

4
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The same parameters
EePortg. The decl-nal has
atatlon 90.55 appears in
are to be lnterpreted as

have been tabulated
been omltted from

the tabulated data
follows:

ln thls report as ln prevlous
the CaICOFI statlon number so
as 90065. The column headlngs

Data which appears
flagged uncertain with a
data at standard depths.
speclal proeessing.

Dcpth
Tanperature
Sallnity
Dissolved oxygen
rrReactiverrinorganic phos pha te- phos pho rous
"Reactive" inorganic si I i cate-s i l icon
rrReact iverr n i tri te-n i trogen
rrReact lverr ni trate-n i trogen
6T Thermos ter ic anomaly
oi - (ps,t,o -l)l03 where or,j,6 is the

denslty the parcel would have if moved
lsothermal ly to the sea surface.

Gcopotential anomaly, referred to the
sea Surface.

F00TNOTES

to be in error without
Uo  Such data was not
Footnotes are used to

obvlous reason 1s reported, but
used ln the determinatlon of
Lndicate data whlch has requLred

Z
T
S

02
P01
Si03
N02
‖03
0T
S:GT

DD

llc tc rs

nl lL
ug atll
ug arlL
u9 atlL
uE atlL
cl / ton
s/L

dyn. meters

V

ｂ̈



BNEEREI.ICES

Anderson, G.C., compIler, L97L, "Oxygen Analysls", Marlne Technlcianr s lland- \-/
book, SI0 Ref. No, 71-10, Sea crant Pub. No. 11.

Autolab Ind. Pty. Ltd., Sydney, 1950. Inductively Coupled SalLnometer MK 111,
Model 601, Operatlng Inst. and Ills. Parts Llst.

Blssett Bernan Marlne Dlvlston, 1967. Operatlon and Malntenaflce Manual, Labora-
tory SallnoDeter Model 6220.

Brow"n, N.L., and B.V. Hanon, 1951. An Inducttve Sallnometer, DeeD Sea Researeh,
8:55-75.

Carpenter, J.If ., 1965. Ttre Chesapeake Bay Instltute technlque for Wlnkler
dissolved o:<ygen nethod. Llmrol. and Oceanogr., 10: 141-143.

In sltu Sallolty/Temperature/Depth Monltorlng and Recording Systeo, Model 9006,
Tech. Rep, No. 102, Hytech Marlne Products, the Bisseit Berman Corporatlo[
(Now Grundy Envlronaental Systens, Inc.).

Kleln, Hans T., 1973. A new technlque for processlng physlcal oceanographlc
dara. slo Ref. No. 73-14.

Matthehrs, D.J., 1939. Tableg of the veloclty of sound in pure water and sea-
water for use ln echo-soundlng and sound-rang1ng. Second Edltlon.
Hydrographlc Departnent, AdElralty, London, H.D. 282. 52pp.

Owen, R.W. Jr., and C.K. Sanchez, 1974. Phytoplankton Plgnent and production
Measureaents ln the Callfornla Current RegLon, L969-72. U.S. Dept. of
Comerce, Nov. 1974. Data Rep. 91.

Strlckland, J.D.It., and T.R. Parsons, 1968. A practical handbook of seawater
analysls. Flsh. Res. Board of Canada, Bu1l. No. 157: 3l1pp.

Unlverslty of Washlngton, 1950. Unlv. of Wash. Dept. of Oceanography, Oct. 1960.
Tech. Rep. IM Ref. No, 50-18.

6



V

の
α
］
卜
ｕ
■
一　
〇

一
〓

く
２

，
０
　
一
〇

Ｏ
　
Ｌ
０
　
０
●
　
２

一
　
り
０
２
］
●
］
Ｌ
Ｌ
一
０
　
‘
　
“
０
」
　

ン
ト
一
〇
０
コ
ｕ
ン

DISTANCE BETWEEN TWO POINTS (NAuT:cAL MILES)
VEL?81:¥、

c9[R馬 9ξξ19日1,Y5LOW

CONVERSiON TABLE
(CENT:METERS/SECOND― KNOTS― NAUT:CAL MILES′ DAY)

lmんoc8QO:9k'3=0.466 NAUT:CAL M:LES′ DAY
:k,3 24 NAUTiCAL MILES′ DAY=5:.48 cm′30C
INAUTiCAL M:LE′ DAY=0.042k,882.:4輌 ′30C



FIGI'RES

Crulee 6910

1. CaICOFI Crulae 6910, statlon posltlons

2. Ilorlzontal dLstrlbutlon of dyuanlc height anonaly (0 over 500 d-bar)

3. Horlzontal dlstrlbutlon of dynanlc helght anonaLy (200 over 500 d-bar)

4. I{orlzontal distrlbutlon of temperature at 10 meters

5. Horlzontal dlstrlbutlon of 8a11n1ty at 10 meterg

6. Ilorlzontal dlstributlon of thernosterlc anomaly at 10 neters

7. Ilorlzontal dlstributlon of teDPerature at 200 neters

8. llorlzontal dlstllbutlon of Ballnity at 200 neterB

9. Horl.zontal dtatrlbutlon of therEosterlc anoualy at 200 neters
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PERSONNEL

Cruise 6910

SHIP'S CAPTAINS

Davis, Laurence E.,
Forster, Charles W.,

PERSONNEL PARTICIPATING IN THE COLLECT10N OF DATA

Alexander Agass■ z:

Hester, Arthur W.
Costello, 」anes P.
Fastenau, Henry C.
Leong, Roder■ ck
Pal■er, Don H.
Robertson, Scott B.
Soloman, Harold Dr.
Thomas, James E.
Thrailkill, Janes R.
Villanueva, David

Dav■d Starr 」ordan

Marine Technician (in charge) SI0
Laboratory Technician SI0
Marine Science Technician US Coast
Fishery Biologist BCF*
Marine Technician SI0
Marine Technician SI0
Vi.sitor
Marine Technician SI0
Fishery Biologist BCF*
Conputer Technician BCF*

Fishery Biologist (in charge) BCF*
Marine Technician SI0
Electronics Technician SI0
Electronics Technician BCF*
Senior Engineering Aide SlO
Biological Technician BCF*
Marine Technician SI0
Laboratory Technician BCF*

V

RV

Guard

RV

Counts, Robert C.
Ballard, Edward N,
Bradley, Douglas C.
Brown, Jack C.
Conway, Caro1 B,
Galli, Don R.
Hemingway, George T.
Renger, Edward H.

*Bureau of Comnercial F is heri es
now National t'larine Fisheries Service

Southwest Fisheries Center

RV Alexander A
RV David Starr
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